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(57) ABSTRACT 

In an automatic original conveying device, a motor rotates in 
a single direction and a driving force transmission mechanism 
transmits the driving force of the motor from a sheet feeding 
roller to a sWitchback roller. The sheet feeding roller conveys 
an original that stands by in a sWitchback conveying path to a 
second conveying path. A sorting unit sorts the original con 
veyed from a paper delivery path to an original delivery table 
or to the sWitchback conveying path. The sWitchback roller is 
provided betWeen the sorting unit and the sWitchback con 
veying path and it is rotatable in a normal direction or a 
reverse direction. 

9 Claims, 11 Drawing Sheets 

r 

(a) \ (b) \( 
29 



US. Patent May 24, 2011 Sheet 1 0f 11 US 7,946,578 B2 

F .UE 

I 







US. Patent May 24, 2011 Sheet 4 0f 11 US 7,946,578 B2 

FIG. 4A 

H SOLENOID: 

FIG. 4B 

SOLENOID: 
OFF 



US. Patent May 24, 2011 Sheet 5 0f 11 US 7,946,578 B2 

FIG. 5A 

SOLENOID: 

FIG. 5B 



US. Patent May 24, 2011 Sheet 6 0f 11 US 7,946,578 B2 



US. Patent May 24, 2011 Sheet 7 0f 11 US 7,946,578 B2 



US. Patent May 24, 2011 Sheet 8 0f 11 US 7,946,578 B2 



US. Patent May 24, 2011 Sheet 9 0f 11 US 7,946,578 B2 

H. 
3 



US. Patent May 24, 2011 Sheet 10 0f 11 US 7,946,578 B2 

$15 



US. Patent May 24, 2011 Sheet 11 0f 11 US 7,946,578 B2 

FIG. 11 



US 7,946,578 B2 
1 

AUTOMATIC ORIGINAL CONVEYING 
DEVICE AND IMAGE FORMING APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application claims priority to and incorporates 
by reference the entire contents of Japanese priority docu 
ment 2008-118716 ?led in Japan on Apr. 30, 2008. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an automatic original con 

veying device and an image forming apparatus. 
2. Description of the Related Art 
An automatic original conveying device is provided in 

image forming apparatuses. In the image forming appara 
tuses, originals, Which have been set on an original mounting 
platen in such a state that the image surface of each original 
faces upWard, are successively separated one by one from the 
uppermost original, are reversed, are conveyed to a predeter 
mined reading position, and as such are delivered Without 
stopping. Copying machines, facsimile machines, and scan 
ners are the examples of the image forming apparatuses. 

Japanese Patent Application Laid-open No. H9-166896 
discloses an automatic original conveying device. This auto 
matic original conveying device includes an original mount 
ing platen for mounting originals, a separating/ conveying unit 
that separates and conveys the originals mounted on the origi 
nal mounting platen successively one by one from the upper 
most original, a ?rst conveying path that receives the original 
from the separating/conveying unit, reverses the original and 
conveys the reversed original to a reading position provided 
beloW the original mounting platen, a paper delivery path that 
conveys the original from the reading position to an original 
delivery port, an original delivery table that is provided at a 
position beloW the original mounting platen and on an exten 
sion of the paper delivery path, a sWitchback conveying path 
provided betWeen the original mounting platen and the origi 
nal delivery table, a sWitching member that can perform 
sWitching betWeen a sWitching position at Which the paper 
delivery path is communicated With the original delivery port 
and a sWitching position at Which the sWitchback path is 
communicated With the paper delivery path, and a pair of 
paper delivery rollers that is provided on an upstream side of 
the sWitching member in a conveying direction of the original 
so as to be rotatable in normal and reverse directions. When 
the original has been led to the sWitchback conveying path, 
the paper delivery rollers are rotated in a reverse direction in 
such a state that the rear end of the original is held betWeen the 
paper delivery rollers to sWitchback the original from the 
sWitchback conveying path to the second conveying path. In 
this structure, the original can be sWitched-back and can be 
reversed and again returned to the reading position, and, thus, 
a small-siZed automatic original conveying device, Which has 
a shorter original conveying path, for reading both sides of the 
original can be provided. 

Japanese Patent Application Laid-open No. H8-133551 
discloses a sheet conveying device for an image reading 
device. This sheet conveying device includes a sheet pressing 
unit that presses a sheet mounted on a platen against the 
surface of the platen, a sheet mounting unit that is provided 
above the sheet pressing unit and receives sheets in a stacked 
state, a conveying unit provided With a conveying path that 
receives the sheet from the sheet mounting unit through an 
inlet side, alloWs the sheet to be passed through the reading 
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2 
position, at Which the image on the sheet is read, and delivers 
the sheet through a paper delivery port, and a sWitchback path 
that is provided betWeen the sheet pres sing unit and the sheet 
mounting unit and leads the sheet, passed through the reading 
position, by sWitchback conveying to the inlet side of the 
conveying path. The sheet conveying device includes a pair of 
sWitchback rollers provided in the sWitchback path and 
including a pair of rollers that perform sWitchback conveying 
of the sheet passed through the reading position, and a roller 
spacing unit that spaces rollers constituting the sWitchback 
rollers from each other. The sWitchback rollers serve also as 
the sheet delivery unit. A registration unit that adjusts timing 
of sheet alignment and sheet feeding is provided on the doWn 
stream side of a point at Which the conveying path meets the 
sWitchback path. The registration unit includes a pair of roll 
ers that comes into rolling contact With each other. The con 
veying unit includes a plurality of large-diameter Wheel 
shaped axially-arranged members. The point of rolling 
contact in the rollers is provided on a circumference of the 
Wheel-shaped members. The backside of the sheet pressing 
unit may be con?gured as a part of the sWitchback path. 

Japanese Patent Application Laid-open No. 2002-77519 
discloses a double-sided original reading device. In this origi 
nal reading device, a conveying unit in a conveying system is 
rotated in a sheet original conveyance direction by normal 
rotation of a single driving source. A conveying unit in a 
delivery system is rotated in a direction in Which the sheet 
original undergoes sWitchback reversing. A conveying unit in 
a scanning system including a registration roller is rotated, by 
reverse rotation of the single driving force, in a direction, in 
Which the sheet original is conveyed to a reading unit and is 
read, and the conveying unit in the delivery system is rotated 
in a direction in Which the sheet original is delivered. The 
double-sided original reading device is characteriZed in that, 
upon detection of the passage of the sheet original With the 
resist sensor, the single driving source is sWitched from nor 
mal rotation to reverse rotation. 

Japanese Patent Application Laid-open No. 2000-89524 
discloses an original conveying device. In this original con 
veying device, When a motor is rotated in a normal direction, 
the paper delivery roller is rotated in the normal direction to 
convey the original in a paper delivery direction. On the other 
hand, When the motor is rotated in a reverse direction, the 
paper delivery roller is rotated in the reverse direction to 
convey the original to a reverse conveying path. Moreover, 
When the motor is rotated in a normal direction, a PS roller is 
rotated in a normal direction to send the original to an original 
reading position, and, When the motor is rotated in a reverse 
direction, a clutch is released to stop the rotation. 

In many original conveying devices requiring sWitchback 
reversing described in Japanese Patent Application Laid-open 
No. H9-166896, tWo motors, that is, a motor that drives a 
sWitchback roller, and a motor that drives another conveying 
roller, are used to drive the conveying roller in a given direc 
tion independently of normal and reverse rotations of the 
sWitchback roller. This arrangement hoWever makes the 
structure complicated. 

In the sheet conveying device disclosed in Japanese Patent 
Application Laid-open No. H8-133 5 51, When a roller spacing 
unit, Which spaces rollers constituting the sWitchback rollers 
from each other, is used, an operating unit such as a solenoid 
is necessary in the roller spacing unit. Also, When the sWitch 
back conveying path is used, an operating unit such as a 
solenoid is necessary as a sWitching unit for a sWitching 
member Which is sWitchable to a sWitching position at Which 
the sWitchback path is communicated With the paper delivery 
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path. In this structure, control such as synchronization control 
becomes complicated leading to problems such as increased 
cost. 

In the original reading device disclosed in Japanese Patent 
Application Laid-open No. 2002-77519, for example, the 
driving source is rotated in normal and reverse directions, and 
a sWitching member, Which can perform sWitching to a 
sWitching position at Which a paper delivery path is commu 
nicated With an original delivery port and sWitching to a 
sWitching position at Which a sWitch back path is communi 
cated With the paper delivery path, is operated by a driving 
source provided separately from a driving source that per 
forms sWitching betWeen normal rotation and reverse rotation 
of the sWitchback roller. This arrangement hoWever makes 
the control complicated. 

In the original conveying device disclosed in Japanese 
Patent Application Laid-open No. 2000-89524, as With the 
sheet conveying device disclosed in Japanese Patent Appli 
cation Laid-open No. H8-133551, the original conveying 
device suffers from problems such as increased cost as a result 
of complicated control such as synchronization control. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to at least partially 
solve the problems in the conventional technology. 

According to an aspect of the present invention, there is 
provided an automatic original conveying device including an 
original mounting platen for placing an original; an original 
delivery table that is provided doWnstream of the original 
mounting platen in an original conveying direction for deliv 
ering an original after completion of reading of an original; a 
?rst conveying path that guides an original placed on the 
original mounting platen to a reading position provided 
upstream of the original delivery table in the original convey 
ing direction; a paper delivery path that guides the original in 
a region betWeen the reading position and the original deliv 
ery table; a sWitchback conveying path receives the original 
from the paper delivery path and alloWs the original to stand 
by; a second conveying path that receives the original from 
the sWitchback conveying path and guides the original to the 
?rst conveying path; a sheet feeding roller that conveys the 
original guided by the paper delivery path, and conveys the 
original that stands by in the sWitchback conveying path, to 
the second conveying path; a sorting unit that sorts the origi 
nal conveyed from the paper delivery path by the sheet feed 
ing roller as an original to be delivered to the original delivery 
table or as an original that is alloWed to stand by in the 
sWitchback conveying path; and a sWitchback roller that is 
provided betWeen the sorting unit and the sWitchback con 
veying path and that is rotatable in a normal direction or a 
reverse direction; a rotation driving source that is rotated in a 
single direction; and a driving force transmission mechanism 
that transmits a rotation driving force generated by the rota 
tion driving source from the sheet feeding roller to the sWitch 
back roller. 

According to another aspect of the present invention, there 
is provided an image forming apparatus including the above 
automatic original conveying device. 

The above and other objects, features, advantages and tech 
nical and industrial signi?cance of this invention Will be 
better understood by reading the folloWing detailed descrip 
tion of presently preferred embodiments of the invention, 
When considered in connection With the accompanying draW 
1ngs. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic cross-sectional vieW of an automatic 
original conveying device according to a ?rst embodiment of 
the present invention; 

FIG. 2 is a perspective vieW of a driving force transmission 
mechanism in the automatic original conveying device shoWn 
in FIG. 1; 

FIG. 3 is a schematic side vieW of the driving force trans 
mission mechanism shoWn in FIG. 2; 

FIG. 4A is a schematic side vieW of the driving force 
transmission mechanism shoWn in FIG. 2 in an on state of a 

solenoid and FIG. 4B is a schematic side vieW of the driving 
force transmission mechanism shoWn in FIG. 2 in an off state 

of the solenoid; 
FIGS. 5A and 5B are schematic side vieWs of a driving 

force transmission mechanism in an automatic original con 
veying device according to a second embodiment of the 
present embodiment; 

FIGS. 6 and 7 depict a timing chart for explaining reading 
of one side of an original in the automatic original conveying 
device according to the second embodiment; 

FIGS. 8, 9, and 10 depict a timing chart for explaining 
reading of both sides of an original in the automatic original 
conveying device according to the second embodiment; and 

FIG. 11 is a schematic perspective vieW of a rotation 
sWitching mechanism according to a third embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Exemplary embodiments of an automatic original convey 
ing device and an image forming apparatus according to the 
present invention Will be explained beloW in more detail With 
reference to the accompanying draWings. 

FIG. 1 is a schematic side vieW of an automatic original 
conveying device 1 according to a ?rst embodiment of the 
present invention. The automatic original conveying device 1 
is openably mounted on the upper part of an image reading 
device 2 in an image forming apparatus such as a copying 
machine, a facsimile machine, or a scanner. The image form 
ing apparatus has been omitted from FIG. 1. A slit glass 
(reading position) 3 and a contact glass 4 are provided on the 
upper surface of the image reading device 2. An original is 
conveyed by the automatic original conveying device 1 and is 
passed over the slit glass 3 or is set on the contact glass 4 so 
that an image on the original can be read. Either a one-side 
mode or a tWo-side mode can be set depending on an instruc 

tion from an operating unit (not shoWn) in the image reading 
device 2. The operations of the automatic original conveying 
device 1 are controlled as per the set mode. 
The automatic original conveying device 1 includes an 

original mounting platen 5 on Which an original 6 is mounted 
and set. Sheets of the original 6 are set in the order of pages in 
such a state that a side of the original on Which an image has 
been printed faces upWard. A calling roller 7 picks-up one 
original from the original mounting platen 5 and sends the 
picked original 6 to a separating unit located on the doWn 
stream of the calling roller 7 in the original conveying direc 
tion. The calling roller 7 is usually located at a stand-by 
position spaced by a predetermined distance from the original 
mounting platen 5. When an original mounting sensor 8 
detects presence of an original on the original mounting 
platen 5 and, further, upon receiving an instruction for starting 
feeding of the original, the calling roller 7 is made to descend 
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from the stand-by position and move to a position at Which the 
calling roller 7 comes into contact With the upper surface of 
the original 6. 
A paper feeding roller 9 is rotated clockwise to feed the 

original 6 on the original mounting platen 5. A blocking roller 
10 is stopped or rotated clockWise to separate, at a position 
betWeen the blocking roller 10 and the paper feeding roller 9, 
sheets of the original 6, called by the calling roller 7, succes 
sively one by one from the uppermost sheet by mutual fric 
tion. In FIG. 1, a con?guration using the blocking roller 10 for 
paper separating has been explained. However, the same 
effect can be achieved by using a separating pad having a face, 
Which causes a frictional action With the original, instead of 
the blocking roller 10. 
A ?rst conveying path (a) is de?ned by guides 11, 11a and 

it is a path through Which the original 6, separated and con 
veyed by the paper feeding roller 9 in the separating unit, 
moves until the original 6 reaches the slit glass 3. The ?rst 
conveying path (a) is provided in an arch form betWeen the 
separating unit and the slit glass 3 Where the original 6 is read 
(scanned). The ?rst conveying path (a) reverses the original 6 
sent by the paper feeding roller 9 and leads the reversed 
original 6 onto the slit glass 3. 
A paper delivery path (b) is de?ned by guides 12, 12a and 

it is a path through Which the original 6, passed over the slit 
glass 3 from the ?rst conveying path (a), moves until the 
original 6 reaches an original delivery port 13. The original 6 
is delivered from the original delivery port 13 and loaded on 
an original delivery table 14. The original delivery table 14 is 
provided at a position beloW the original mounting platen 5 
and on the upper part of the contact glass 4.A pressing unit 15 
formed of an elastic member, such as sponge or rubber, is 
provided on a face located beloW the original delivery table 14 
and opposite to the contact glass 4. The pressing unit 15 
presses the original set at a predetermined reading position on 
the contact glass 4 to prevent the original from being lifted 
from the contact glass 4. 
A sWitchback conveying path (c) is de?ned by guides 16, 

16a and by the guide 1611 and a sWitching paWl 17 located at 
a position on the loWer part of the original mounting platen 5 
and above the original delivery table 14. The sWitchback 
conveying path (c) is provided at a position on the loWer part 
of the original mounting platen 5 and above the original 
delivery table 14. The original 6 that is delivered from the 
original delivery port 13 is conveyed in the sWitchback con 
veying path (c), the original 6 is sWitched-back and is again 
led to the ?rst conveying path (a). 

The sWitching paWl 17 is provided in betWeen the paper 
delivery path (b) and the sWitchback conveying path (c). 
When the sWitching paWl 17 is in a position indicated by a 
dotted line, the original 6 delivered from the original delivery 
port 13 is led to the sWitchback conveying path (c) Without 
being loaded on the original delivery table 14. Upon entry of 
the original 6 into the sWitchback conveying path (c), the 
sWitching paWl 17 is sWitched to a position indicated by a 
solid line, and the original 6 sWitched-back through the 
sWitchback conveying path (c) is led from the rear end to a 
second conveying path (d). The sWitching paWl 17 constitutes 
a sorting unit. 

The second conveying path (d) is de?ned by guides 18, 18a 
and it connects the sWitchback conveying path (c) to the ?rst 
conveying path (a). The second conveying path (d) is a path 
through Which the original 6, Which is sWitched-back through 
the sWitchback conveying path (c), moved to the ?rst convey 
ing path (a). A pair ofrollers 19, 19a and a pair ofrollers 20, 
20a convey the original 6 delivered from the paper feeding 
roller 9 in the ?rst conveying path (a) to the slit glass 3. A pair 
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6 
of rollers 21, 21a conveys the original 6 passed over the slit 
glass 3 in the paper delivery path (b) to the original delivery 
port 13. A pair of rollers 22, 22a conveys the original 6 in the 
second conveying path (d) to the ?rst conveying path (a). 

Sheet feeding rollers 23, 24, 25 are provided near the 
original delivery port 13. The original 6 being passed through 
the paper delivery path (b) is conveyed through betWeen the 
rollers 23, 24 to the original delivery table 14 or the sWitch 
back conveying path (c). The original 6 sWitched-back 
through the sWitchback conveying path (c) is conveyed 
through betWeen the rollers 24, 25 from the sWitchback con 
veying path (c) to the second conveying path (d). 
A pair of rollers 26, 26a is provided on the sWitchback 

conveying path (c) as feeding rollers (sWitchback rollers). 
The rollers 26, 26a can rotate in a normal direction and a 
reverse direction. The rollers 26, 26a, When they rotate in the 
normal direction, insert the original 6 that is moving through 
the sWitchback conveying path (c) into the sWitchback con 
veying path (c). Thereafter, the rollers 26, 26a are rotated in 
the reverse direction to sWitchback the original 6 from the 
paper delivery path (b) to the second conveying path (d). 
A sensor 27 is provided near an inlet of the ?rst conveying 

path (a) betWeen a combination of the paper feeding roller 9 
With the blocking roller 10 and the rollers 19, 19a in the 
separating unit, that is, near the doWnstream side of the paper 
feeding roller 9 in the original conveying direction. A sensor 
28 is provided near an outlet of the ?rst conveying path (a) 
betWeen the rollers 20, 20a and the slit glass 3, that is, nearthe 
upstream side of the slit glass 3 in the original conveying 
direction. A sensor 29 is provided in the paper delivery path 
(b) betWeen the rollers 21, 21a and the rollers 23, 24.A sensor 
30 is provided betWeen the rollers 23, 24, 25 and the rollers 
26, 26a. The sensors 27, 28, 29, 30 are transmission-type 
sensors and they detect the front end, or the rear end, of the 
original 6 passed therethrough. 

Next, a driving force transmission mechanism 40 in the 
automatic original conveying device 1 Will be explained. FIG. 
2 is a perspective vieW of the driving force transmission 
mechanism 40. FIG. 3 is a schematic side vieW of the driving 
force transmission mechanism 40. FIG. 4A is a schematic 
side vieW of the driving force transmission mechanism 40 in 
an on state of a solenoid 60 and FIG. 4B is a schematic side 
vieW of the driving force transmission mechanism 40 in an off 
state of the solenoid 60. 
The automatic original conveying device 1 includes the 

sheet feeding rollers 24, the sWitching paWl 17, the sWitch 
back rollers 26, the driving force transmission mechanism 40 
that rotates the sWitchback rollers 26, and a rotation sWitching 
mechanism 50. The rotation sWitching mechanism 50 is a part 
of the driving force transmission mechanism 40 and it 
sWitches the direction of rotation of the driving force trans 
mission mechanism 40. The driving force transmission 
mechanism 40 includes, as a gear train, a gear 41 provided 
coaxially With the sheet feeding roller 24, a gear 42 engaged 
With the gear 41, a gear 43 spaced from the gear 42, and a gear 
44 that is engaged With the gear 43 and is provided coaxially 
With the sWitchback roller 26. The gear 41 is rotated in one 
direction With a motor as a rotation driving source (not 
shoWn). The gear 42 and the gear 43 are spaced from each 
other and they constitute a spaced gear train. A normal rota 
tion gear 52, or a pair of reverse rotation gears 55 that includes 
gears 53, 54, in the rotation sWitching mechanism 50 is pro 
vided betWeen the gear 42 and the gear 43 constituting the 
spaced gear train to rotate the gear 43 in a normal direction or 
a reverse direction. 

The rotation sWitching mechanism 50 includes the sole 
noid 60, a rotary plate 51 rotated by the solenoid 60, the 
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normal rotation gear 52 disposed on the rotary plate 51 and 
including one gear selectively disposed betWeen the gears 
constituting the spaced gear train, and the reverse rotation 
gears 55, disposed so that the spaced gear train is located 
betWeen the normal rotation gear 52 and the reverse rotation 
gears 55. When the solenoid 60 is in an on state, a shaft 61 is 
draWn in. On the other hand, When the solenoid 60 is in an off 
state, the shaft 61 is brought to a released state and is With 
draWn by a coil spring 63 (see FIG. 3). The rotary plate 51 is 
integrally connected to the sWitching paWl 17. Upon receiv 
ing a driving force of the solenoid 60, the sWitching paWl 17 
sorts the original 6, Which is conveyed through the paper 
delivery path by the sheet feeding rollers 24, as a sheet to be 
delivered to the original delivery table 14 or as a sheet that 
stands by in the sWitchback conveying path. The shaft 61 of 
the solenoid 60 and the rotary plate 51 are connected to each 
other through a coil spring 62 as an elastic body. Accordingly, 
the force developed by the engagement of gears With each 
otherbecause of sWinging of the rotary plate 51 upon tuming 
on of the solenoid 60 can be reduced by the coil spring 62. 
Consequently, the breaking of components of the rotation 
sWitching mechanism 50 such as the rotary plate 51 and the 
load applied to the shaft can be reduced. 

In the driving force transmission mechanism 40, the gear 
41 is rotated in one direction (an arroW a in FIG. 4A) With a 
motor (not shoWn) as a driving source to rotate the sheet 
feeding rollers 24. Further, the gear 44 rotates the sWitchback 
roller 26 by utiliZing a driving force from the gear 41 trans 
mitted through the rotation sWitching mechanism 50 by the 
driving force transmission mechanism 40. In this case, the 
gear 44 is selectively rotated in a normal direction (an arroW 
b in FIG. 4A) or a reverse direction (an arroW c in FIG. 4B) 
depending upon the status of the rotation sWitching mecha 
nism 50, that is, Whether the gear disposed in the spaced gear 
train is the normal rotation gear 52 or the reverse rotation 
gears 55. 

That is, the rotation sWitching mechanism 50 rotates the 
rotary plate 51 by sWitching the solenoid 60 to an on state 
(FIG. 4A) or to an off state (FIG. 4B) to perform control so 
that the normal rotation gear 52, or the reverse rotation gears 
55, comes into contact With or is separated from the gear 42 
and the gear 43 constituting the spaced gear train, Whereby 
the direction of rotation of the sWitchback roller 26a is 
sWitched to a normal direction or a reverse direction depend 
ing upon Whether the number of connected gears is an odd 
number, that is, the connected gear is the normal rotation gear 
52, or the number of connected gears is an even number, that 
is, the connected gear is the reverse rotation gears 55. 
When the solenoid 60 is in the off state, the reverse rotation 

gears 55 and the spaced gear train are in such a positional 
relationship that the reverse rotation gears 55 bites into the 
gear 42 and the gear 43 constituting the spaced gear train, the 
gears constituting reverse rotation gears 55 are not separated 
from each other and reliably engage With each other even 
upon tuming-off of the solenoid, Whereby tooth skipping can 
be prevented. Conversely, When the positional relationship is 
such that the reverse rotation gears 55 escapes from the 
spaced gear train, a con?guration that the reverse rotation 
gears 55 engages With the spaced gear train upon turning-on 
of the solenoid 60 can prevent tooth skipping. 

In this manner, the rotation sWitching mechanism 50 can 
sWitch the direction of rotation of the sWitchback rollers 26 
independently, i.e., Without sWitching the direction of rota 
tion of the rollers located on the upstream of the sheet feeding 
rollers 24 in the motor poWer transmission direction. This fact 
means that double-sided originals can be conveyed by the 
rotation of the motor in one direction. Therefore, unlike the 
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8 
conventional one-motor machine, the complication of control 
due to sWitching of the direction of rotation can be prevented. 
Further, by virtue of the rotation only in one direction, the 
provision of a one-Way mechanism Within the same roller 
transmission path is not required. Accordingly, rattling does 
not occur in conveying by the same rollers, and, thus, con 
veying the original is not signi?cantly in?uenced by a speed 
?uctuation Which occurs, for example, in the removal of the 
original from the roller. 

Further, the sWitching paWl 17, Which functions as the 
sorting unit, is interlocked With the mechanism that sWitches 
the direction of rotation of the sWitchback roller 26. With this 
con?guration, sWitching of the original conveying path and 
sWitching of the rotation direction of the sWitchback rollers 
26 can be performed by only one solenoid 60. Thus, cost 
reduction, space saving, simpli?cation of control can be real 
iZed. 
The operation of the automatic original conveying device 1 

Will be explained. At the outset, one-side reading Will be 
explained. In such a state that one-side mode is set, upon the 
depression of a start key provided on an operation unit (not 
shoWn) in the image reading device 2, Whether the original is 
set on the original mounting platen 5 is determined based on 
a detection signal from the original mounting sensor 8. When 
the original is set on the original mounting platen 5, the action 
of ori ginal feeding is started. In the rotation sWitching mecha 
nism 50, the calling roller 7 and the paper feeding roller 9 are 
?rst driven, and the driving force transmission mechanism 40 
is driven. Consequently, the calling roller 7 is brought to a 
descended state (FIG. 3A), and the original 6 is sent to a 
separating unit. In the separating unit, sheets in the original 6 
set on the original mounting platen 5 are separated succes 
sively one by one from the uppermost located sheet and are 
sent to the ?rst conveying path (a). 

Subsequently, upon detection of the front end of the origi 
nal 6 With the sensor 28, the timing of reading of the original 
6 is adjusted, and the original 6 is read. When a predetermined 
time T2 has elapsed after detection of the passage of the rear 
end of the original 6 With the sensor 29, the original 6 is 
delivered from the original delivery port 13 and it is loaded on 
the original delivery table 14 in such a state that the image 
surface faces doWnWard. 
When the original mounting sensor 8 has already detected 

the original 6 upon detection of the passage of the rear end of 
the original 6 With the sensor 28, the operation of feeding of 
a second sheet of the original 6 is started. Thereafter, the 
operation of feeding of an original 6 is repeated until the 
presence of the original 6 is not detected by the original 
mounting sensor 8. Thus, one-side original processing for all 
the originals 6 placed on the original mounting platen 5 is 
completed. 

Next, reading of both sides of the original Will be 
explained. Until, upon the depression of the start key pro 
vided in the operating unit (not shoWn) in the image reading 
device 2, the front end of a ?rst sheet of the original is detected 
With the sensor 28, the same operation as in the one- side mode 
setting is performed. Upon detection of the front end of the 
original 6 With the sensor 28, the rollers 21, 21a and the rollers 
23, 24, 25 are driven based on the detection signal, and the 
rollers 26, 2611 are rotated in the normal direction. Further, the 
timing of reading of the original 6 is adjusted based on the 
detection signal, and an image on the surface of the original 6 
is read. 
Upon detection of the passage of the rear end of the original 

6 With the sensor 28, driving of the rollers 19, 19a is stopped. 
Thereafter, upon detection of the passage of the rear end of the 
original 6 With the sensor 29, the solenoid 60 is brought to an 
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on state (FIG. 4A), and the motor is rotated. Consequently, the 
switching pawl 17 is switched from the position indicated by 
the solid line to the position indicated by the dotted line in 
FIG. 1, and the rollers 26, 2611 are rotated in the normal 
direction. Further, upon detection of the passage of the rear 
end of the original 6 with the sensor 30, the solenoid 60 is 
brought to an off state (FIG. 4B). Consequently, the switching 
pawl 17 is switched from the position indicated by the dotted 
line to the position indicated by the solid line, and the direc 
tion of the rotation of the rollers 26, 26a is switched to the 
reverse direction. In a con?guration that the sensor 29 is 
absent, after the elapse of a predetermined time Ta upon 
detection of the passage of the rear end of the original 6 over 
the sensor 28, the solenoid 60 is brought to an on state (FIG. 
4A). Consequently, the switching pawl 17 is switched from 
the position indicated by the dotted line to the position indi 
cated by the solid line, and the direction of the rotation of the 
rollers 26, 26a is switched to the normal direction. Because of 
reversal of rotation of the rollers 26, 26a by the switching, the 
original 6 is switched-back and it is inserted into the second 
conveying path (d) from the rear end of the original 6. 

Next, the original 6 in the second conveying path (d) is then 
sent to the ?rst conveying path (a). Upon detection of the front 
end of the original 6 with the sensor 28, in the same manner as 
the front side, reading and switchback conveying of the back 
side are performed, and the original 6 is again sent to the ?rst 
conveying path (a). When the original 6 is again sent to the 
?rst conveying path (a) and the front end of the original 6 is 
again detected with the sensor 28, the reading of the original 
6 is not performed. 

Thereafter, when the front end of the original 6 is detected 
with the sensor 29, the switching pawl 17 is not actuated. In 
this case, after the elapse of a predetermined time T2 upon 
detection of the passage of the rear end of the original 6 with 
the sensor 29, the original 6 is delivered from the original 
delivery port 13 and is delivered on the original delivery table 
14 in such a state that the front side faces downward. 
When the original mounting sensor 8 has already detected 

the original 6 upon third detection of the passage of the rear 
end of the original 6 with the sensor 28, the operation of 
feeding of a second sheet of the original 6 is started. There 
after, until the presence of the original 6 is not detected by the 
original mounting sensor 8, the operation of feeding of an 
original is repeated. Thus, the double-sided original process 
ing for the original 6 placed on the original mounting platen 5 
is completed. 

Next, a second embodiment of the present invention will be 
explained. FIGS. 5A and 5B are schematic side views of a 
driving force transmission mechanism 400 in an automatic 
original conveying device according to the second embodi 
ment. The driving force transmission mechanism 400 
includes the gear 41, the gear 42, a gear 4311, a gear 43b, and 
the gear 44. Thus, the driving force transmission mechanism 
400 includes one excess gear than the driving force transmis 
sion mechanism 40. The positional relationship between the 
normal rotation gear 52 and the reverse rotation gears 55 is 
reversed, and the position of the solenoid 60 is changed to a 
position below the gear 44. When the solenoid 60 is in an on 
state, as shown in FIG. 5A, the switching pawl 17 is moved 
downward and the gear 44 is rotated in a normal direction. On 
the other hand, when the solenoid 60 is in an off state, as 
shown in FIG. 5B, the switching pawl 17 is moved upward 
and the gear 44 is rotated in a reverse direction. 

Thus, in the automatic original conveying device according 
to the second embodiment, when the solenoid is in the on state 
(FIG. 5A), the switching pawl 17, which functions as the 
sorting unit, is disposed at the downward position, contribut 
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10 
ing to power saving. The reason why the power saving is 
realiZed is that the original is conveyed to the second convey 
ing path (d) only in double-side scanning and, in one-side 
scanning, the sorting unit is always located at the upward 
position, so that the solenoid 60 is in an off state. FIGS. 6 and 
7 are timing charts for explaining reading of one side of an 
original in the automatic original conveying device according 
to the second embodiment. FIGS. 8 to 10 are timing charts for 
explaining reading of both sides of an original in the auto 
matic original conveying device according to the second 
embodiment. 

Next, a rotation switching mechanism 500 in an automatic 
original conveying device according to a third embodiment of 
the present invention will be explained. FIG. 11 is a schematic 
perspective view of the rotation switching mechanism 500. In 
the rotation switching mechanism 500, abutting roller mem 
bers 71, 72, 73 are disposed respectively on the gears 44, 52, 
54. The gears 52 and 54 come into contact with and are 
separated from the gear 44. The diameters of the abutting 
roller members 71, 72, 73 are equal respectively to the pitch 
diameters of the gears 44, 52, 54. Elastic members 74, 75, 76 
having a larger outer siZe than the addendum circles of the 
gears 44, 52, 54 are provided on a part of the outer circum 
ferential abutting face of the gears 44, 52, 54. 

In this manner, the rotation switching mechanism 500 
includes the abutting roller members 71, 72, 73. Therefore, as 
the rotation switching mechanism 500 is driven by a solenoid 
(such as the solenoid 60) or a coil spring (such as the coil 
spring 63), the abutting roller members 71, 72, 73 are butted 
against each other, and, thus, a highly accurate center-to 
center distance can be realiZed. Further, when the abutting 
roller members 71, 72, 73 come into contact with each other, 
the elastic members 74, 75, 76 are contacted with each other 
to initiate the co-rotation of the gear 42, the gear 52, and the 
gear 54. Therefore, smooth transmission of rotation can be 
realiZed. By virtue of this, the direction of rotation of the 
switchback roller 26 and the like can be switched without 
decelerating the rotation speed of the motor, and, thus, the 
ef?ciency of double-sided original reading can be improved. 
The abutting roller members 71, 72, 73 can be con?gured 

integrally with the respective gears 44, 52, 54. Accordingly, 
the number of necessary components can be reduced, con 
tributing to a cost reduction. 

According to an aspect of the present invention, in an 
automatic original conveying device and the image forming 
apparatus, it is possible to reduce the number of necessary 
driving sources and realiZe simpli?cation of control, space 
saving, and a cost reduction and, at the same time, reduce 
rattling in rollers. 

Although the invention has been described with respect to 
speci?c embodiments for a complete and clear disclosure, the 
appended claims are not to be thus limited but are to be 
construed as embodying all modi?cations and alternative 
constructions that may occur to one skilled in the art that 
fairly fall within the basic teaching herein set forth. 

What is claimed is: 
1. An automatic original conveying device comprising: 
an original mounting platen for placing an original; 
an original delivery table that is provided downstream of 

the original mounting platen in an original conveying 
direction for delivering an original after completion of 
reading of an original; 

a ?rst conveying path that guides an original placed on the 
original mounting platen to a reading position provided 
upstream of the original delivery table in the original 
conveying direction; 
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a paper delivery path that guides the original in a region 
betWeen the reading position and the original delivery 
table; 

a sWitchback conveying path receives the original from the 
paper delivery path and alloWs the original to stand by; 

a second conveying path that receives the original from the 
sWitchback conveying path and guides the original to the 
?rst conveying path; 

a sheet feeding roller that conveys the original guided by 
the paper delivery path, and conveys the original that 
stands by in the sWitchback conveying path, to the sec 
ond conveying path; 

a sorting unit that sorts the original conveyed from the 
paper delivery path by the sheet feeding roller as an 
original to be delivered to the original delivery table or as 
an original that is alloWed to stand by in the sWitchback 
conveying path; 

a sWitchback roller that is provided betWeen the sorting 
unit and the sWitchback conveying path and that is rotat 
able in a normal direction or a reverse direction; 

a rotation driving source that is rotated in a single direction; 
a driving force transmission mechanism that transmits a 

rotation driving force generated by the rotation driving 
source from the sheet feeding roller to the sWitchback 
roller, the driving force transmission unit includes a 
rotation sWitching mechanism that performs sWitching 
betWeen rotation in the normal direction and the reverse 
direction of the sWitchback roller in conjunction With 
operation of the sorting unit; and 

a solenoid member that performs sWitching of the rotation 
sWitching mechanism betWeen the rotation in the normal 
direction and the reverse direction of the sWitchback 
roller by being sWitched betWeen an energiZed state and 
an unenergiZed state, and 

When the solenoid member is in the energiZed state, the 
rotation sWitching mechanism rotates and drives the 
sWitchback roller in the normal direction so that the 
original is conveyed to the sWitchback conveying path. 

2. The automatic original conveying device according to 
claim 1, Wherein 

the driving force transmission unit includes a spaced gear 
unit comprising a driving gear and a driven gear spaced 
in a gear train that rotates and drives the sWitchback 

roller, 
the rotation sWitching mechanism includes 
a ?rst gear unit comprising an odd number of gears that, 
When engaged With both the gears in the spaced gear 
unit, rotate and drive the sWitchback roller in a ?rst 
direction; 

a second gear unit comprising an even number of gears 
that, When engaged With both the gears in the spaced 
gear unit, drive and rotate the sWitchback roller in a 
second direction opposite to the ?rst direction; and 

a drive sWitching unit that is driven by the solenoid member 
and engages any one of the ?rst gear unit and the second 
gear unit With the spaced gears in the geartrain, and 

When the solenoid member is in the unenergiZed state, the 
drive sWitching unit causes the second gear unit to 
engage With the spaced tWo gears. 

3. The automatic original conveying device according to 
claim 2, Wherein the drive sWitching unit is con?gured inte 
grally With the sorting unit. 

4. The automatic original conveying device according to 
claim 1, Wherein the solenoid member is connected to the 
drive sWitching unit through an elastic member. 

5. The automatic original conveying device according to 
claim 4, Wherein the driving gear in the spaced gear unit, the 
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gear, in the ?rst gear unit, that engages With the driving gear, 
and the gear, in the second gear, that engages With the driving 
gear are coaxially provided With respective abutting roller 
units With diameters that are the same as the diameters of 
pitch circles in the respective gears. 

6. The automatic original conveying device according to 
claim 5, Wherein the abutting roller units are con?gured inte 
grally With corresponding gears. 

7. The automatic original conveying device according to 
claim 6, further comprising an elastic body arranged in at 
least a part of outer circumferential surface of each of the 
abutting roller units. 

8. The automatic original conveying device according to 
claim 4, Wherein the drive sWitching unit is con?gured inte 
grally With the sorting unit. 

9. An image forming apparatus comprising: an automatic 
original conveying device, the automatic original conveying 
device including 

an original mounting platen for placing an original; 
an original delivery table that is provided doWnstream of 

the original mounting platen in an original conveying 
direction for delivering an original after completion of 
reading of an original; 

a ?rst conveying path that guides an original placed on the 
original mounting platen to a reading position provided 
upstream of the original delivery table in the original 
conveying direction; 

a paper delivery path that guides the original in a region 
betWeen the reading position and the original delivery 
table; 

a sWitchback conveying path receives the original from the 
paper delivery path and alloWs the original to stand by; 

a second conveying path that receives the original from the 
sWitchback conveying path and guides the original to the 
?rst conveying path; 

a sheet feeding roller that conveys the original guided by 
the paper delivery path, and conveys the original that 
stands by in the sWitchback conveying path, to the sec 
ond conveying path; 

a sorting unit that sorts the original conveyed from the 
paper delivery path by the sheet feeding roller as an 
original to be delivered to the original delivery table or as 
an original that is alloWed to stand by in the sWitchback 
conveying path; and 

a sWitchback roller that is provided betWeen the sorting 
unit and the sWitchback conveying path and that is rotat 
able in a normal direction or a reverse direction; 

a rotation driving source that is rotated in a single direction; 
a driving force transmission mechanism that transmits a 

rotation driving force generated by the rotation driving 
source from the sheet feeding roller to the sWitchback 
roller, the driving force transmission unit includes a 
rotation sWitching mechanism that performs sWitching 
betWeen rotation in the normal direction and the reverse 
direction of the sWitchback roller in conjunction With 
operation of the sorting unit; and 

a solenoid member that performs sWitching of the rotation 
sWitching mechanism betWeen the rotation in the normal 
direction and the reverse direction of the sWitchback 
roller by being sWitched betWeen an energiZed state and 
an unenergiZed state, and 

When the solenoid member is in the energiZed state, the 
rotation sWitching mechanism rotates and drives the 
sWitchback roller in the normal direction so that the 
original is conveyed to the sWitchback conveying path. 

* * * * * 


